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Ultrasonic Distance Sensor — PWM Out

Ultrasonic Distance Sensor provides range from
very short (2 Centimeters) to long-range (5
Meters) for applications in detection and ranging.
The sensor provides precise and stable non-
contact distance measurements from about 2 cm
to 5 meters with very high accuracy.

The ultrasonic sensor can easily be interfaced to
microcontrollers where the triggering and
measurement can be done using two 1/O pin. The
sensor transmits an ultrasonic wave and produces
an output pulse that corresponds to the time
required for the burst echo to return to the

sensor. By measuring the echo pulse width, the
distance to target can easily be calculated.

This UltraSonic Distance Sensor is perfect for
any number of applications that require you to
perform measurements between moving or
stationary objects.

Specifications

Power supply :5V DC

Quiescent current : <2mA
Effectual angle: <15°

Ranging distance : 2cm — 500 cm
Resolution : 0.3 cm

Features

Accurate and Stable range data

Data loss in Error zone eliminated

Modulation at 40 KHz

Triggered externally by supplying a pulse to the TRIG pin

5V DC Supply voltage and Current - <20mA

Can communicate with 5V TTL or 3.3V CMOS microcontrollers

Echo pulse: positive TTL pulse, 87 us minimum to 30 ms maximum (PWM)
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Pinout

There are 4 pins out of the module : VCC , Trig, Echo, GND .

So it's a very easy interface for controller to use it ranging.
Method of programming will be :

Make the Trig pin to high level for more than 10us pulse and
make it low again, so the module start ranging and outputs

echo pulse when it finish ranging.

Measure the high duration of echo pulse output.

Distance in cm(centimeter) = (Pulse Duration in microsecond)/58
Distance in in(inches) = (Pulse Duration in microsecond)/148

Pin Name

Name Type Details

VCC

+5V DC Input supply | Power In | Provide regulated +5V DC supply

TRIG

Trigger Input Input 10 microsecond trigger pulse input.

Your external microcontroller will usually make this pin
HIGH then delay for about 10 microsecond and make
pin LOW again

ECHO

Echo Output Output Output pulse with width depending upon distane in front.

After the trigger is given with your microcontroller it
measures pulse output on ECHO pin. The measured
echo pulse duration is converted to distance

GND

Ground Ground Ground of power and should be common ground to
external microcontroller

Sequence Chart

S

Initiate Echo back
10uS|TTL to [signal pin pulse width corresponds to distance
(about 150uS-25ms, 38ms if no obstacle)
Signal e
Formula:

pulse width (uS) /58= distance (cm)

pulse width (uS) /148= distance (inch)
Internal

Ultrasonic Transducer will issue 8 40kHz pulse

1) A short ultrasonic pulse is transmitted at the time of 10uS trigger input pulse
2) The pulse is reflected by an object.
3) The senor receives this signal and converts it to an electric pulse of variable duration.

The next pulse can be transmitted when the echo is faded away. This time period is called cycle period. The
recommend cycle period should be no less than 50ms. If a 10us width trigger pulse is sent to the signal pin, the
Ultrasonic module will output eight 40kHz ultrasonic signal and detect the echo back. The measured distance is
proportional to the echo pulse width and can be calculated by the formula above. If no obstacle is detected, the
output pin will give a 38ms high level signal.

Sunrom Technologies Your Source for Embedded Systems Visit us at www.sunrom.com

J



http://www.sunrom.com

4 N

Timing Diagram

The sensor requires a short trigger pulse from external microcontroller and it provides an echo pulse
as output. Your controller only has to measure the length of the echo pulse to find the range.

Trigger Pulse
10uS Min

Trigger |nput
Tg%ﬂudue

8 Cycle
1 Allow 10msS From
End of Echo To Mext

Sonic Burst Trigger Pulse
From Module

Echo Pulse Output Mote. Echo Pulse
To User Timing Cﬁmit Echo Pulse IS Approx. 36mS
100uS to 18mS if no Object Detected

Block Diagram

Transmitted Sound

: ~N
Sunrom Ultrasonic Sensor PWM OUT : ( Ultrasonic Transmitter
Model: 3719 —
e 4 £
MAX232 - ,_
10u High Pulse ,
Voltage o e ]
Generator :
Trigger Pulse In
BN J

On Board

Echo Pulse Out Microcontroller e
J—[— Ultrasonic Receiver
«—> Signal S
Distance(cm) = PW(us)/58 Ampllfler | |
Distance(In) = PW(us)/148 1 !

\ Reflected Sound
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How it works

You only need to supply a short 10uS pulse to the trigger input to start the ranging. The sensor will
send out an 8 cycle burst of ultrasound at 40khz and raise its echo line high. It then listens for an
echo, and as soon as it detects one it lowers the echo line again. The echo line is therefore a pulse
whose width is proportional to the distance to the object. By timing the pulse it is possible to
calculate the range in inches/centimeters or anything else. If nothing is detected then the sensor will
lower its echo line anyway after about 200mS.

Demo Application AT89S52

In this sample application, we will use popular microcontroller AT89S52 to measure distance.
Then we will send this distance to PC via RS232 Serial Port and view it on Terminal software.

VCC
o C16 P2
) 100n ||. DBQ—CW
u6 © 1
MAX233" X °
vCC 11 14 X O
5| TLIN 8T10UT 3 7 O
X1 | R20UT> R2IN 73X X—=10°
1 4
I X—Io | RIOUT  RiN 7—X X—5T1°
U2 ol c1 X—| T2IN T20UT —X X—21—°
< O
s AT89S52 100n " 1, cor 14 X g o
X—=5— P0O.0O/AD0  ©  P2.0/A8 55X == — O
38 0 22 C13 Cc12 e
537 | POVADL > P21A9 55X 10uF 16V| 3 5  [l0uF 16V
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X321 PO.3/AD3 P2.3/A11 5=—X 2 2 6 -
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25X 33| PO.5/AD5 P2.5/A13 57X ; i 1 C15
25 35| PO.6/AD6 P2.6/A14 T5gX C14 9 10UF 16V
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10uF 16V
% P1.0/T2 P3.0/RXD -%( TXD rete = =
X—= PL.UT2EX P3.1/TXD
3 —o= | 12 ECHO
X—4 P12 P3.2/INTO 73 TRIG u4
X5 PL3__ P3.3/INTL 1
W P1.4/SS P3.4/TO T(
X—= P1.5/MOSI P3.5/T1 75X VCC
X5 | PL6/MISO P3.6/WR 17 X o)
X—PP1.7/SCK P3.7/RD —X
VCC 3L EAvPP 29 % +5V
PSEN W 3| TRIG
cs ALE/PROG ——X 4| ECHO
GND
10uF 16V 9| nor . N
2 < <
= =
R1 °© X X 1
10K S > co =
N - —
f Y1
11.0592 Mhz Sunrom Ultrasonic Sensor Model# 3719
‘c9 C10
33p 33p

Full Source code+HEX file for this application in “C51 Keil Compiler” can be downloaded from here
http://www.sunrom.com/files/3719.zip

Terminal software to view data on PC can be downloaded from here
http://www.sunrom.com/files/Terminal.exe
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Screenshot of software source code when open in Keil v9 C51 Compiler
Instead of printing to serial port you can create an application that can di
Seven Segment Display

splay values on LCD or

main - p\isiond @M
File Edit View Project Flash Debug Peripherals Tools 5SVC5 Window Help
JSd@ s a@ 9 Ly =5 NN ~BRe Qe coR[E] A
& | Target 1 - Kb
main.c * X
=3 Target1 116 j
B2 Source Group 1 17 at 11.0582 Mhz Crystal
- [£] main.c 118
113
120 high _time us = (unsigned long) ( (THO 85
[ 121
122 distance cm = high time us/58;
123 distance in = high time us/148;
124
125 /4 Print the wvalues to serial port
126 printf ("Distance: %6lu cm %6lu Inch PW=%6lu us\n", distance_cm, distance_in, high time_ us):
i 127
128 delay ms (500);
129 }
130
131
132 /+ -—= -—= -—=
133 —- -—= -—= -—= -y
134
135 v
]EPro... @Bo... 0, Te... 4 2

Build target 'Target 1°'

compiling main.ce...

linking...

Program Size: data=52.1 x=data=0 code=3345
creating hex file from "main"...

"main™ - 0 Error(s), 0 Warning(s).
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Simulation L12

any language too which can connect to serial port and read this data.

PC view of Terminal software is shown below. You can also develop a custom software in VB or

«F Terminal v1.9b - 201112308 - by Br@y++

SE)

Receive
" HEx [ Dec [ Bin

Disconnect | [COM Part Baud rate Data bits| Parity Stop bitz) ~Handshaking
= " 600 (" 14400 57600 5 @ none || G oq + none
Hel :" 1200 19200 ¢ 115200 || o~ g " odd " RTS/CTS
AEED — (2400 28800 " 128000 | . _  even || €15 || XONJXOFF
S000S s || 1800 33400 256000 " mark (™ RTSACT S+ 0N A0FF
Quit i« 9600 (" 56000 " custom 8 " zpace 2 " RTSonTx [ invert
Settings
[ Auto Dig/Connect [~ Time [ Stream log custom BR Fx Clear  ASCIl table| _Scipting | =cTts =rco
Set font
[erfon] I~ AutoStart Seript [~ CR=LF [~ StayonTop  |300 |2? ﬂ Graph Femate E=I0sk =R
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CLEAR | Reset Counter| |13 %] Counter = 131 & M5OI [ Hew StartLag | Request/Responss |
Distance: 2cm 1Inch PW= 171uS ~ (8 -
Distance: 3ecm  1Inch PW= 180 uS by
Distance: 5cm 2lInch PW= 312 uS 20
Distance: 74cm  29Inch PW= 4325 uS 50
Distance: 45cm 17 Inch PW= 2660 uS g;
Distance: 60cm  23Inch PW= 3498 uS 20
Distance: 53 cm 20 Inch PW= 3098 us 20
Distance: 60cm 23 Inch PW= 3488 uS 3
Distance: 59cm 23 Inch PW= 3464 us :
Distance: 59cm 23 Inch PW= 3438 uS 37
Distance: 59cm 23 Inch PW= 3441 uS 20
Distance: 59cm 23 Inch PW= 3467 uS ;g
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Effective Angle of Measurement

Practical test of performance,

Best in 30 degree angle

Dimensions
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